Total synthesis of a tyrosine suppressor transfer RNA gene. XVI. Enzymatic joinings to form the total 207-base pair-long DNA.
The total synthesis of a 207-base pair-long DNA, which is biologically functional as a tyrosine suppressor transfer RNA gene, has been completed. The synthesis involved the enzymatic joining of the previously synthesized duplexes. Thus, the duplex corresponding to the promoter region [P] (Sekiya, T., Brown, E.L., Ramamoorthy, B., Fritz, H.-J., Gait, M.J., Lees, R.G., Ryan, M.J., Khorana, H.G., and Norris, K.E. (1979) J. Biol. Chem. 254, 5781-5786) was jointed to Duplex [I] (Caruthers, M.H., Kleppe, R., Kleppe, K., and Khorana, H.G. (1976) J. Biol Chem. 251, 658-666) to form [P + I]. Separatively, Duplex [III + IV + Vb] was prepared from the previously described Duplexes [III], [IV], and [Vb]. (Loewen, P.C., Miller, R.C., Panet, A., Sekiya, T., and Khorana, H.G. (1976) J. Biol. Chem. 251, 642-650; Sekiya, T., Besmer, P., Takeya, T., and Khorana, H.G. 1976) J. Biol. Chem. 251, 634-641; Ramamoorthy, B., Lees, R.G., Kleid, D., and Khorana, H.G., (1976) J. Biol Chem. 251, 676-694). The product [P + I], was joined to Duplex [II] (Panet, A., Kleppe, R., Kleppe, K., and Khorana, H.G. (1976) J. Biol. Chem. 251, 651-657) and then to [III + IV + Vb] without isolation of the intermediates. In all the above joinings, the duplexes carried 32P-labeled phosphate groups at the appropriate 5'-ends. The total DNA and the intermediate duplexes were all characterized by their relative mobilities in electrophoresis on polyacrylamide gel slabs, by nearest neighbor analysis, and by degradation to 5'-nucleotides of radioactively labeled joined products. Two succeeding papers describe the transcription in vitro and the suppressor activity in vivo, of the synthetic gene now described.